3o                                PRELIMINARY.
89.   Any arbitrary periodic function whatever being given, the amplitudes and epochs of the terms of a complex harmonic function, which shall be equal to it for every value of the independent variable, may be investigated by the ' method of indeterminate coefficients.* .Such an investigation is sufficient as a solution of the problem,—to find a   complex harmonic function expressing a giv&n arbitrary periodic function,—when once we are assured that the problem is possible-; and when we have this assurance, it-proves that the resolution is determinate; that is to say, that no other complex harmonic function than -the one we have found can satisfy the conditions.]
90.  We now pass to the consideration of the displacement of a rigid body or group of points whose relative positions are unalterable. The simplest case we can consider is that of the .motion of a plane ^figure in its own plane, and this, as far as kinematics is concerned, is entirely summed up in the result of the next section.
91.   If a plane figure be displaced in any way in its own plane,, there is always (with an exception treated in § 93) one point of it common to any two positions; that is, it may be moved from any one position to any other by rotation in its own plane about one point held fixed.
To prove this, let A> B be any two points of the plane figure in a .first position, A', JB' the position of the same two after a displacement. The lines AA'> BB' will not be parallel, except in one case to be presently considered. Hence the line equidistant from A and A* will meet that equidistant from JB and J3' in some point O. Join OA, OJ3t OA', Off. Then, evidently, because OA'^OA, OB'^OB, and A'J& = A£, the triangles OA'B' and OAB are equal and similar. Hence O is similarly situated with regard to A'B' and AB, and is therefore one and the same point of the plane figure in^ its two positions. If, for the sake of illustration, we actually trace the angle OAB upon the plane, it becomes OA'B1 in the second position of the figure.
92. If froni the equal angles A'OJF, A OB of these similar triangles we take the common part A'OB, we have the remaining angles AOA't BOBr equal, and each of them is clearly equal to the angle through which B' the figure must have turne'd round the point O to .bring it from the first, to the second position* The preceding simple construction therefore enables us not only to demonstrate the general proposition (§ 91), but also to determine from the two positions of one line AB, A'B1. of the figure the common centre and the amount of the angle of rotation.
93. The lines' equidistant from 4 and A', and from B. and JB\ are parallel if AB is parallel to A'&i and'therefore the ccmstrucjioni
